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-1- UCRL-19111 2+ A direct measurement of the water exchange rate from Mg at room temperature has been made possible by observation of the oxygen-17 1~
2+
.
signal of the waters in the first coordination sphere of Iv1g ion .
Interference from the bulk -vrater resonance was avoided by addition of
sufficient Mn to broaden the bulk water resonance to at least ten times that of the bound water signal. Under these conditions the general two site exchange equation(l) can be shown to reduce to
where 5w is ~3/2 times the peak to peak width of the derviative curve measured in radians/sec., T 2 is the transverse relaxation time, l/T 2 M is the first order relaxation rate constant of the 17 o in the first coordination sphere of Mg 2 + ion and 1/'rM is the first order rate constant for exchange of a particular water molecule from the first coordination 2+ .
sphere of Mg 1nto the bulk solvent. The l/T 2 M term has been shown by Connick and Wlithrich( 2 ) to be nearly the same as that of 17 o in pure water, i·rhich is many orders of magnitude smaller than the observed line widths. Therefore the observed relaxation rate of the bound waters can be associated directly with the rate of 1-rater exchange.
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(6) Gordon Atkinson and Sergio Petrucci, J. Phys. Chem., 70, 3122, (1966) . rate can be obtained by measuring the rate at which a -vrater molecule is replaced by some other ligand in the first coordination sphere, if it is assumed that the rate is primarily controlled by the difficulty of removing the water. The rate at which various divalent anions enter the first 2+ coordination sphere of Mg at room temperature has been measured to be 1 x 10 5 sec. -l. (3) • .. temperature make a direct comparison with the present results dubious.
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The magnitude of the difference between the present result and the sound absorption and temperature jump data is not surprising. Differences of the same relative size have been noted previously for transition metal ions( 9 ). The rate of water exchange would be expected to be 4/3 that (9) T. J, Swift and R. E. Connick, J. Chern. Phys., 37, 307 (l962).
of the rate of a ligand entering the first coordination sphere if it is assumed that only molecules on the faces of a first sphere octahedron of waters can enter a vacated site. The fact that the observed water rate is much greater than 4/3 the ligand rate may be an indication of the extent to wldch 1-rater is electrostatically and/ or sterically favored over the other ligands studied in competing for a vacated coordination site.
In principle one could determine from the intensity of the bound water 
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